Long-term therapeutic drug monitoring of risperidone and olanzapine identifies altered steady-state pharmacokinetics: a clinical, two-group, naturalistic study.
Conflicting therapeutic drug monitoring (TDM) results have been reported for risperidone and olanzapine. This study set out to examine the long-term pharmacokinetics of risperidone and olanzapine in a locked skilled nursing facility where medication administration was controlled by nursing staff. TDM was performed in a long-term treatment protocol for risperidone and olanzapine in 67 refractory chronic schizophrenic patients in a locked, skilled nursing facility. TDM was performed 632 times in the risperidone group of 34 patients and 563 times in the olanzapine group of 33 patients. The logarithm of plasma concentrations were analysed through time by piecewise linear mixed model regressions adjusted for the logarithm of dose. We found risperidone plasma concentration/dose ratio (C/D) accumulation peaks of 49% at 2 months (from baseline concentration) and 9-hydroxy-risperidone and total moiety C/D accumulation peaks of 66% and 55% above the 2-month level at 6 months, which are somewhat similar to those found in our prior study that included a subset of data points analysed here. The risperidone conversion to 9-hydroxy-risperidone by cytochrome P450 (CYP) 2D6 suggests CYP2D6 inhibition or DNA down-regulation in the first 2 months. Olanzapine showed a C/D accumulation peak at 4 months of 31% above baseline, and a slower increase to 47% above baseline at 18 months with no clear plateau. We identified five potential perturbations in the pharmacokinetics of risperidone and olanzapine that could potentially lead to adverse drug reactions. These long-term effects would not be captured by a standard 5-day pharmacokinetic TDM developmental testing model for antipsychotics, and a new model for characterizing variation in C/D by time course is therefore proposed. The time course of the accumulations identified suggests that both CYP inhibition and DNA regulatory mechanisms may be involved in the metabolism of these drugs. Long-term TDM can optimize treatment with risperidone and olanzapine and antipsychotics in general.